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(54) Scanning system convertion into progressive scanning system regardless of scanning 
system before coding 



(57) In a scanning system converting system for a 
display unit, a decoder (1) decodes a coded image data 
to output a decoded image data and a control data. The 
coded image data is obtained by coding a first image 
data, and the control data indicates whether a scanning 
system of the first image data is a progressive scanning 
system or an interlace scanning system and whether 
fields of the first image data are correlated. A control 
section (3e, 3f) selectively generates the effective indi- 
cation signal and first and second control signals based 
on the control data supplied from the decoder. A con- 
verting section (3a, 3b, 3c, 3d, 3g, 3h, 3i, 3j) selectively 

Fig. 3 



outputs, as a second image data, one of a current field 
of the decoded image data, a previous field of the 
decoded image data and an interpolated image data for 
every line based on the first and second control signals 
supplied from the control section. The interpolated 
image data is interpolated from the current field of the 
decoded image data for a current line and at least one 
line associated with the current line. A transfer section 
(4) transfers the second image data to the display unit in 
response to the effective indication signal. 
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Description 

Background of the Invention 

1 . Field of the Invention 

[0001] The present invention relates to a scanning 
system converting apparatus and a method for the 
same, and more particularly to the technique in which a 
scanning system is converted from an interlace scan- 
ning system into a progressive scanning system when 
an image data which is coded by a coding system such 
as the MPEG2 (Moving Picture Expert Group 2) is 
decoded. 

2, Des cri p ti on of the Related Art 

[0002] As an image data which can be coded in 
accordance with MPEG2, there are an image data 
which is coded by an interlace scanning system which is 
used in monitors such as an NTSC TV monitor and an 
image data which is coded by a progressive scanning 
system which is used in monitors such as a monitor of a 
personal computer. When an image data coded in 
accordance with the MPEG2 is received through a com- 
munication line, a decoded image data must be output- 
ted to the NTSC TV monitor in the interlace scanning 
system. 

[0003] However, it is often requested that the image 
data is outputted in the interlace scanning system and, 
at the same time, is outputted to a monitor of the pro- 
gressive scanning system such as the monitor of the 
personal computer. In such a case, it is necessary for a 
scanning system converting apparatus to convert the 
scanning system of the image data outputted from the 
interlace scanning system into the progressive scan- 
ning system. 

[0004] However, conventionally, when the image data 
of a progressive scanning system originally is coded in 
accordance with the MPEG2, there is a problem in that 
the image quality is degraded, when the scanning sys- 
tem of the decoded image data is converted into the 
progressive scanning system by the scanning system 
converting apparatus, compared with the image quality 
before coding. 

[0005] In the image signal of the interlace scanning 
system, the sampling position of the image data is 
shifted between a previous field and the current field in 
a vertical direction, as shown in relation of frame period 
and vertical axis of Fig. 1 . Thus, it is necessary to deter- 
mine whether or not there is a change in the images 
between the fields, when the scanning system of the 
image data is converted from the interlace scanning 
system into the progressive scanning system. For this 
determination, there is a method of calculating a differ- 
ence between a signal interpolated from the upper line 
and the lower line and a signal in the previous field, as 
shown in Fig. 1 . However, in this method, there is a case 



where the signal which is obtained by the interpolation 
greatly differs from an actual signal in the region with a 
high vertical resolution. 

[0006] Also, as shown in Fig. 2, there is a method of 

5 determining a signal difference between the frames. 
However, when the image changes at a frequency 
which is higher than 30 Hz, the change can not be 
detected. Therefore, the image data whose scanning 
system is to be converted into the progressive scanning 

w system is not identical with the image data before cod- 
ing with any of the above methods. 
[0007] Also, in the case contrary to the above, that is, 
when the image data of the interlace scanning system is 
coded in accordance with the MPEG2, the decoded 

15 image data is outputted in accordance with the progres- 
sive scanning system, and further the scanning system 
of the decoded image data is converted from the pro- 
gressive scanning system into the interlace scanning 
system, there is a problem in that the image quality is 

20 degraded compared with the image quality before cod- 
ing, as described above. 

[0008] In addition, a video signal processing method 
is described in Japanese Laid Open Patent Application 
(JP-A-Heisei 9-182111). In this reference, an interlace 

25 component signal of 270 MHz in a (4: 2: 2) signal format 
is inputted to the video processing circuit from an input 
terminal 1. and converted into a 10-bit signal of 27 MHz 
in parallel in the processing circuit. Also, first and sec- 
ond blocks of a progressive component signal are input- 

30 ted from the input terminals 1 and 2. An interpolating 
operation is performed to the color components of the 
first and second signal blocks so as to generate a serial 
signal of 360 MHz in a (4: 2: 2: 4) signal format. Then, 
the serial signal is converted into a 10-bit parallel signal 

35 of 36 MHz. Finally, these component signals are re-con- 
verted into the signal formats in the input. 
[0009] Also, a video display system is described in 
Japanese Laid Open Patent Application (JP-A-Heisei 8- 
251504). In this reference, a video signal is received in 

40 a switch 106. A user can select, by the switch 106, at 
least one of auxiliary channel by which a main channel 
image and a special function image can be viewed, 
when he does not want to view the main channel image 
for the special function image. A main video channel 

45 data is converted in scanning system from an interlace 
scanning system into a progressive scanning system by 
a scanning system converter 216. A logic unit 212 proc- 
esses an auxiliary channel data to format into a 
selected special function. The data is inputted into the 

so scanning converter 216 and the special function image 
is displayed at a proper position to the main channel 
image. 

[0010] Also, a TV signal transmission apparatus is 
described in Japanese Laid Open Patent Application 
55 (JP-A-Heisei 4-79685). In this reference, the TV signal 
transmission apparatus is composed of a first motion 
detecting section for detecting a motion in a frame of an 
image data of a progressive scanning system and a 
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second motion detecting section for detecting a motion 
between frames of an image data of an interlace scan- 
ning system. When any motion is detected by the first 
motion detecting section and any motion is not detected 
by the second motion detection section, a fixed value is 
added to a transmission signal so that the motion can 
be detected based on the fixed value. 

Summary of the Invention 

[001 1 ] The present invention is accomplished to solve 
the above problems in the conventional examples. 
Therefore, an object of the present invention is to pro- 
vide a scanning system converting apparatus and a 
method for the same, in which the image quality of an 
image after conversion is not degraded, compared with 
the image quality of an original image, when a scanning 
system of an image data is converted from an interlace 
scanning system into a progressive scanning system. 
[0012] In order to achieve an aspect of the present 
invention, a scanning system converting system for a 
display unit of a progressive scanning system includes a 
decoder for decoding a coded image data to output a 
decoded image data and a control data, wherein the 
coded image data is obtained by coding a first image 
data, and the control data indicates whether a scanning 
system of the first image data is a progressive scanning 
system or an interlace scanning system and whether 
fields of the first image data are correlated. A control 
section selectively generates an effective indication sig- 
nal and first and second control signals based on the 
control data supplied from the decoder. A converting 
section selectively outputs, as a second image data, 
one of a current field of the decoded image data, a pre- 
vious field of the decoded image data and an interpo- 
lated image data for every line based on the first and 
second control signals supplied from the control sec- 
tion, the interpolated image data being interpolated 
from the current field of the decoded image data. A 
transfer sect ion transfers the second image data to the 
display unit in response to the effective indication signal. 
[0013] The converting section may include a field 
memory for storing the previous field of the decoded 
image data outputted from the decoder to output the 
previous field of the decoded image data for every line 
as a first line image data; a first line memory for storing 
the current field of the decoded image data outputted 
from the decoder for every line to output the current field 
of the decoded image data for every line as a second 
line image data; a first switch for selecting one of the 
first line image data and the second line image data in 
response to a first switching signal to output the 
selected image data as a third line image data; an inter- 
polating section for generating the interpolated image 
data for every line from the current field of the decoded 
image data and the second line image data outputted 
from the first line memory to output a third line image 
data; a detecting section for detecting a difference 



between the first line image data and the third line 
image data in response to the first control signal to out- 
put the first switching signal to the first switch based on 
the detecting result; a third line memory for storing the 

5 third line image data to output as a fourth line image 
data; a fourth line memory for storing the current field of 
the decoded image data outputted from the decoder for 
every line to output as a fifth line image data; and a sec- 
ond switch for selecting one of the fourth line image data 

w and the fifth line image data in response to the second 
control signal as a second switching signal to output the 
selected image data as the second image data. 
[0014] In this case, the control section may generate 
the second control signal as the second switching signal 

is such that the fourth line image data and the fifth line 
image data are alternately outputted to the transfer sec- 
tion as the second image data. 
[001 5] Also, the control section may generate the first 
control signal such that the first line image data is 

20 always selected when the first image data is of a pro- 
gressive scanning system. 

[001 6] Further, the detecting section outputs the first 
switching signal to the first switch in response to the first 
control signal such that the first line image data is 

25 always selected, when the first image data is of a pro- 
gressive scanning system. In this case, the detecting 
section may output the first switching signal to the first 
switch based on the detecting result in response to the 
first control signal such that one of the first line image 

30 data and the second line image data is selected, when 
the first image data is of an interlace scanning system. 
The detecting section outputs the first switching signal 
to the first switch in response to the first control signal 
such that the first line image data is selected, when the 

35 first image data is of an interlace scanning system and 
when the difference is smaller than a predetermined 
value, and such that the second line image data is 
selected, when the first image data is of an interlace 
scanning system and when the difference is equal to or 

40 larger than the predetermined value. 

[0017] In addition, the control section outputs the 
effective indication signal such that the effective indica- 
tion signal is always active when the first image data is 
of an interlace scanning system, and such that the 

45 effective indication signal is active only for a first one of 
fields of a frame of the second image data when the first 
image data is of a progressive scanning system. 
[001 8] In the above, the coded image data is desirably 
obtained by coding the first image data based on a 

so MPEG2, and the decoder desirably decodes the coded 
image data based on the MPEG2. 
[0019] In order to achieve another aspect of the 
present invention, a method of converting a scanning 
system of an image data signal into a progressive scan- 

55 ning system, includes the steps of: 

decoding a coded image data obtained by coding 
an original image data to generate a decoded 
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image data and a control data; 
outputting a previous field of the decoded image 
data for a current line as a first line image data; 
outputting, as a second line image data, an interpo- 
lated image data obtained from the current field of 5 
the decoded image data for the current line and at 
least one line associated with the current line; 
outputting, as a third line image data, the second 
image data when a difference between the first line 
image data and the second line image data is equal w 
to or larger than a predetermined value and when 
the original image data is of an interlace scanning 
system; 

outputting the current field of the decoded image 
data for the current line as a fourth line image data; is 
alternately outputting, as a fifth line image data, the 
third line image data and the fourth line image data; 
and 

outputting the fifth line image data to a display unit. 

20 

[0020] In this case, the original image data is obtained 
by coding an image data based on a MPEG2, and the 
decoding step includes decoding the coded image data 
based on theMPEG2. 

[0021] The method may further include the step of 25 
outputting the first line image data as the third line 
image data, when the difference between the first line 
image data and the second line image data is smaller 
than the predetermined value and when the original 
image data is of an interlace scanning system. 30 
[0022] Also, the method may further include the step 
of always outputting the first line image data as the third 
line image data when the original image data is of a pro- 
gressive scanning system. 

[0023] Also, the method may further include the step 35 
of selectively inhibiting the output of the fifth line image 
data when the original image data is of the progressive 
scanning system. In this case, the selectively inhibiting 
step includes selectively inhibiting the output of the fifth 
line image data such that the fifth line image data for 40 
one of fields of a frame is outputted and such that the 
fifth line image data for the other fields of the frame is 
not outputted. 

[0024] In order to achieve still another aspect of the 
present invention, a scanning system converting system 45 
for a display unit of a progressive scanning system, 
includes a decoding section for decoding a coded 
image data obtained by coding an original image data to 
generate a decoded image data and a control data; a 
field memory section for storing a previous field of the so 
decoded image and outputting the previous field of the 
decoded image data for a current line as a first line 
image data; an interpolating section for interpolating a 
second line image data from the current field of the 
decoded image data for the current line and at least one ss 
line associated with the current line to output the second 
line image data; a first switching section for outputting, 
as a third line image data, the second image data when 



a difference between the first line image data and the 
second line image data is equal to or larger than a pre- 
determined value and when the original image data is of 
an interlace scanning system; a first line memory sec- 
tion for outputting the current field of the decoded image 
data for the current line as a fourth line image data; a 
second switching section for alternately outputting, as a 
fifth line image data, the third line image data and the 
fourth line image data; and a transfer section for output- 
ting the fifth line image data to the display unit. 

Brief Description of the Drawings 
[0025] 

Rg. 1 is a diagram to explain a method of determin- 
ing change of an image data between fields in a 
conventional example; 

Rg. 2 is a diagram to explain another method of 
determining change of an image data between 
fields in another conventional example; 
Rg. 3 is a block diagram illustrating the structure of 
a scanning system converting apparatus according 
to a first embodiment of the present invention; 
Rg. 4A is a timing chart illustrating an effective sig- 
nal which is sent from a timing signal generating 
section to a transfer control section, when an origi- 
nal image data is of a progressive scanning system; 
Rg. 4B is a diagram illustrating fields of the image 
data of the progressive scanning system which is 
outputted from a transfer control section, when the 
original image data is of the progressive scanning 
system; 

Rg. 5 is a diagram to explain the timing when an 
MPEG2 coded image data is derived from the 
image data of a movie film. 
Rg. 6A is a timing chart illustrating the effective sig- 
nal which is sent from the timing signal generating 
section to the transfer control section, when the 
original image data is of an interlace scanning sys- 
tem; 

Rg. 6B is a diagram illustrating fields of the image 
data of an interlace scanning system which is out- 
putted from a transfer control section when the orig- 
inal image data is of an interlace scanning system; 
Rg. 7 is a diagram to explain the timing when the 
MPEG2 coded image data is derived from the video 
signal of the NTSC system; 
Rg. 8 is a diagram when a decoded data and a cor- 
relation signal are transferred in a time division mul- 
tiplexing manner in the scanning system converting 
apparatus according to a second embodiment of 
the present invention; 

Rg. 9 is a block diagram illustrating the structure of 
the scanning system converting apparatus accord- 
ing to the second embodiment of the present inven- 
tion; and 

Rg. 10 is a diagram illustrating the relation of frame 
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period and vertical axis in the image data of the 
interlace scanning system. 

Description of the Preferred Embodiments 

[0026] Next, the scanning system converting appara- 
tus of the present invention will be described with refer- 
ence to the attached drawings. 
[0027] Fig. 3 is a block diagram which shows the 
structure of the scanning system converting apparatus 
according to the first embodiment of this embodiment. 
As illustrated, the image output system is composed of 
an MPEG2 decoder 1 , an NTSC encoder 2, a scanning 
system converting circuit 3, a transfer control section 4 
and a graphic system 5. The scanning system convert- 
ing circuit 3 is composed of a field memory 3a, an aver- 
age value interpolating section 3b, a line memory 3c, a 
motion detecting section 3d, a field correlation deter- 
mining section 3e, a timing signal generating section 3f, 
a switch 3g, FIFO memories 3h and 3i and a switch 3j. 
[0028] The MPEG2 decoder 1 decodes an MPEG2 
coded image data which has been coded in accordance 
with the MPEG2 and which is supplied through a com- 
munication line. Then, the MPEG2 decoder 1 outputs 
the decoded image data in the field frequency of the 
NTSC video signal of the (2:1) interlace scanning sys- 
tem. Also, the MPEG2 decoder 1 outputs a sync signal 
of the NTSC video signal. 

[0029] The MPEG2 coded image data which is sup- 
plied to the MPEG2 decoder 1 is obtained by coding an 
image data of the interlace scanning system or an 
image data of the progressive scanning system. There- 
fore, in order to distinguish the scanning system of the 
image data, a signal, Progressrve_sequence, is pro- 
vided in a sequence extension of a sequence header in 
the MPEG2 coded image data. This signal is "1" when 
the image data of the progressive scanning system is 
coded into the MPEG2 coded image data, and is "0" 
when the image data of the interlace scanning system is 
coded. 

[0030] Also, the image data of the progressive scan- 
ning system includes the image data of a movie film. 
The frame rate of the image data is 24 Hz and is differ- 
ent from 30 Hz of NTSC. For the purpose of the conver- 
sion of the frame rate, in the MPEG2 coded image data, 
a signal, repeatjirstjield, is provided in the picture 
coding extension of the image header. When this signal 
is "1", the frame is repeatedly outputted so that the 
frame rate can be converted. 
[0031] The MPEG2 decoder 1 can recognize the field 
having correlation in accordance with these two kinds of 
signals, and generates and supplies a 2-bit field correla- 
tion signal to the field correlation determining section 
3e. The field correlation signal has the following mean- 
ing to each value. That is, 

"00": indicates that the data is obtained by decoding 
the MPEG2 coded image data which has been 



obtained by coding an image data of the interlace 
scanning system and the field correlation is invalid: 
"01": indicates that the field is the first field of one 
frame of the image data obtained by decoding the 
5 MPEG2 coded image data which has been 
obtained by coding an image data of progressive 
scanning system and that the field correlation is 
effective: 

"10": indicates that the field is the next field of one 
10 frame of the image data obtained by decoding the 
MPEG2 coded image data which has been 
obtained by coding an image data of progressive 
scanning system and that the field correlation is 
effective: and 

15 "1 1 indicates that the field is repeated based on a 
signal repeatjirstjield and that the field correla- 
tion is effective. 

[0032] The NTSC encoder 2 generates an NTSC 
20 video signal based on the decoded image data and the 
sync signal which are outputted from the MPEG2 
decoder 1 . The generated NTSC video signal is sup- 
plied to an NTSC TV monitor (not shown) so that a cor- 
responding image is displayed on the NTSC TV monitor. 
25 [0033] The scanning system converting circuit 3 con- 
verts the decoded image data which is outputted in the 
interlace scanning system from the MPEG2 decoder 1 , 
into the progressive scanning system and supplies it to 
the transfer control section 4. Hereinafter, the structure 
30 of the scanning system converting circuit 3 will be 
described in detail. 

[0034] The field memory 3a delays the decoded 
image data which is outputted from the MPEG2 decoder 
1 and whose original image data is of the interlace 

35 scanning system, for one field timing and outputs to the 
motion detecting section 3d and the switch 3g. 
[0035] The line memory 3c delays the decoded image 
data which is outputted from MPEG2 decoder 1 , for one 
line timing of the NTSC interlace scanning system and 

40 outputs to the average value interpolating section 3b. It 
should be noted that in the effective image data in this 
embodiment, 1 line is composed of 720 pixels, 1 field is 
composed of 240 lines and 1 frame is composed of 2 
fields, i.e., 480 lines. 

45 [0036] The average value interpolating section 3b cal- 
culates an average value of a twice previous field of the 
image data which is outputted from the MPEG2 decoder 
1 and a current field of the image data which is output- 
ted from the line memory 3c for every pixel, and outputs 

so to the motion detecting section 3d and the switch 3g. 
[0037] The motion detecting section 3d operates in 
accordance with an instruction from the field correlation 
determining section 3e. When the field correlation 
determining section 3e determines that the field correla- 

55 tion is effective, i.e.. that the original image data is of the 
progressive scanning system, the motion detecting sec- 
tion 3d issues an instruction to the switch 3g such that 
the switch 3g selects the image data outputted from the 
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field memory 3a. When the field correlation determining 
section 3e determines that the field correlation is invalid, 
i.e.. that the original image data is of the interlace scan- 
ning system, the motion detecting section 3d deter- 
mines whether a difference between the image data 
which is outputted from the field memory 3a and the 
image data which is outputted from the average value 
interpolating section 3b is equal to or larger than a pre- 
determined value. The motion detecting section 3d 
issues an instruction to the switch 3g such that the 
switch 3g selects the image data outputted from the 
average value interpolating section 3b, when the differ- 
ence is equal to or larger than the predetermined value, 
and such that the switch 3g selects the image data out- 
putted from the field memory 3a when the difference is 
smaller than the predetermined value. 
[0038] The field correlation determining section 3e 
determines the field correlation signal outputted from 
the MPEG2 decoder 1 . The field correlation determining 
section 3e issues an instruction to the motion detecting 
section 3d such that the switch 3g always outputs the 
image data which is outputted from the field memory 3a, 
when the field correlation is effective (when the field cor- 
relation signal is "01", "10" or "11"). Also, the field corre- 
lation determining section 3e issues an instruction to 
the timing signal generating section 3f such that the 
transfer control section 4 transfers, to the graphic sys- 
tem 5, only an effective portion of the image data which 
has been converted into the progressive scanning sys- 
tem, e.g., only the effective portion of the first one of 
fields of the frame of the image data. When the field cor- 
relation is invalid (when the field correlation signal is 
"00"), the field correlation determining section 3e does 
not issue any instruction to the motion detecting section 
3d. Also, the field correlation determining section 3e 
issues an instruction to the timing signal generating sec- 
tion 3f such that the timing signal generating section 3f 
outputs an instruction to the transfer control section 4 so 
that the transfer control section 4 transfers all of the 
image data which has been converted into the progres- 
sive scanning system, to the graphic system. That is, 
the instruction is effective for the effective portion of 
each field of the frame of the image data. 
[0039] The timing signal generating section 3f sends 
a timing signal to the switch 3j in accordance with the 
determining result by the field correlation determining 
section 3e and the sync signal which is outputted from 
the MPEG2 decoder 1 such that the switch 3j is always 
switched for every line. 

[0040] The switch 3j alternately selects and outputs 
one of the image data which is outputted from the FIFO 
memory 3h and the image data which is outputted from 
the FIFO memory 3i based on this timing signal. Also, 
the timing signal generating section 3f sends to the 
transfer control section 4a a timing signal (hereinafter, 
to be referred to as an effective signal) indicating that 
the image data which is outputted from the switch 3j is 
effective, when the timing signal is in the high level. 



[0041 ] The switch 3g selects and outputs one of the 
image data which is outputted from the field memory 3a 
and the image data which is outputted from the average 
value interpolating section 3b for every line or every 
5 pixel in accordance with the instruction from the motion 
detecting section 3d. 

[0042] Each of the FIFO memories 3h and 3i is com- 
posed of the First-ln First-Out memory which has a 
memory capacity of at least one line. One of the output 

10 signal of the field memory 3a and the output signal of 
the average value interpolating section 3b which is 
selectively outputted by the switching of the switch 3g is 
written in the FIFO memory 3h. The decoded image 
data which is outputted from the MPEG2 decoder 1 is 

15 written in the FIFO memory 3i. 

[0043] The transfer control section 4 has a buffer 
memory which stores the image data outputted from the 
switch 3j temporarily. Also, the transfer control section 4 
supplies the effective portion of the image data which 

20 has been stored in the buffer memory to the graphic 
system 5 at the frame rate of 60 frames per one second, 
based on the signal which indicates the effective portion 
which is supplied from the timing signal generating sec- 
tion 3f . 

25 [0044] The graphic system 5 has a frame memory for 
storing the effective portion of the image data which has 
been transferred from the transfer control section 4. 
Also, the graphic system 5 displays an image on the 
monitor in the progressive scanning system. In this 

30 case, the graphic system displays the image data which 
is transferred from the transfer control section 4. How- 
ever, when no image data is transferred from the trans- 
fer control section 4, the graphic system 5 displays the 
previous field or frame of the image data. 

35 [0045] Next, an operation of the scanning system con- 
verting apparatus in the first embodiment of the present 
will be described. 

[0046] In the scanning system converting apparatus of 
this embodiment, an operation in the case where the 

40 decoded image data is converted by the scanning sys- 
tem converting circuit 3 will be described. The operation 
of scanning system converting circuit 3 is different 
depending upon whether the MPEG2 coded image data 
is obtained by coding the image data of the progressive 

45 scanning system or by coding from the image data of 
the interlace scanning system. Hereinafter, an opera- 
tion in each case will be described. 

I. In case of the image data of the progressive scanning 
so system 

[0047] The MPEG2 decoder 1 receives the MPEG2 
coded image data having Progressive_Sequence of "1 
Therefore, the MPEG2 decoder 1 decodes the received 
55 MPEG2 coded image data to sequentially output as the 
image data of the interlace scanning system. At the 
same time, the MPEG2 decoder 1 supplies a sync sig- 
nal to the timing signal generating section 3f, and sup- 
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plies, to the field correlation determining section 3e, the 
field correlation signal which takes either of "01", "10" or 
"11" value in accordance with the field 
[0048] An instruction is sent from the field correlation 
determining section 3e to the motion detecting section s 
3d in response to such a value of the field correlation 
signal with such that the switch 3g selects the image 
data outputted from the field memory 3a. By this, the 
operation of the motion detecting section 3d is stopped 
and the switch 3g is switched to always output the 
image data which has been outputted from the field 
memory 3a. 

[0049] Paying attention to the image data which has 
been outputted from the MPEG2 decoder 1, the image 
data which is outputted from the field memory 3a is 
delayed for one field time from the image data which 
has been outputted from the MPEG2 decoder 1 . That is, 
when the image data for the first field of one frame is 
outputted from the field memory 3a and is written in the 
FIFO memory 3h, the image data for the following field 
is outputted from the MPEG2 decoder 1 and is written in 
the FIFO, memory 3i. 

[0050] On the other hand, the timing signal to switch 
the switch 3j is supplied from the timing signal generat- 
ing section 3f based on the sync signal which has been 
supplied from the MPEG2 decoder 1 . In response to this 
timing signal, the switch 3j is switched in response to the 
timing signal such that the image data outputted from 
the FIFO memory 3h and the image data outputted from 
the FIFO memory 3i are alternately outputted for every 
line. By this, the image data which is outputted from the 
switch 3j is the image data of the progressive scanning 
system having no skip of any line. The image data of 
this progressive scanning system is supplied to the 
transfer control section 4 and is temporarily stored in a 
buffer memory of the transfer control section 4. 
[0051 ] Also, in the field correlation determining section 
3e, when it is determined that the field correlation signal 
value is "10", an instruction is sent to the timing signal 
generating section 3f so as to send an effective indica- 
tion signal with the high level to the transfer control sec- 
tion 4. As shown in Figs. 4A and 4B, based on this 
instruction, the effective indication signal with the high 
level is sent from the timing signal generating section 3f 
to the transfer control section 4. The transfer control 
section 4 transfers the effective portion of the image 
data which is stored newly in the buffer memory to the 
graphic system 5. TTius, the image data which has been 
transferred from the transfer control section 4 is dis- 
played on the monitor of the graphic system 5. 
[0052] On the other hand, in the field correlation deter- 
mining section 3e, when it is determined that the field 
correlation signal value is "01" or "11", an instruction is 
not sent to the timing signal generating section 3f. 
Therefore, as shown in Figs. 4A and 4B, the effective 
indication signal which is sent from the timing signal 
generating section 3f to the transfer control section 4 
becomes the low level, so that the transfer control sec- 



tion 4 does not transfer no image data to the graphic 
system 5. As a result, in the graphic system 5, the 
image data which has been transferred last is displayed, 
i.e., the same image is repetitively displayed. 
[0053] The timings from the decoding of the MPEG2 
coded image data to the display which are described 
above are shown in Fig. 5, taking as an example the 
case that the image data before coding is the movie film 
which has the frame rate of 24 Hz. In this example, an 
image data of the progressive scanning system is 
obtained from one field of the movie film with the frame 
rate of 24 Hz through the scanning system conversion. 
The image data is supplied to the graphic system 5 with 
the frame rate 75 Hz. Therefore, the same image data is 
repetitively displayed to eliminate the frame rate differ- 
ence. 

II. In case of the image data of the interlace scanning 
system 

[0054] The MPEG2 decoder 1 receives the MPEG2 
coded image data with Progressive_Sequence of "1 At 
that time, the MPEG2 decoder 1 decodes the received 
MPEG2 coded image data to sequentially output in the 
interlace scanning system. Also, the MPEG2 decoder 1 
supplies the sync signal to the timing signal generating 
section 3f. and supplies the field correlation signal of the 
value of "00" to the field correlation determining section 
3e. 

[0055] From the line memory 3c, the image data which 
has been outputted from the MPEG2 decoder 1 is 
delayed for one line time and outputted to the average 
value interpolating section 3b. An average of the image 
data which is outputted from the line memory 3c and the 
image data which is outputted from the MPEG2 decoder 
1 is calculated by the average value interpolating sec- 
tion 3b, and a signal is generated to interpolate the line 
which is skipped in the interlace scanning system. 
[0056] On the other hand, since the field correlation 
signal is "00" in this case, an instruction is sent from the 
field correlation determining section 3e to the motion 
detecting section 3d. At this time, the motion detecting 
section 3d compare the image data which is outputted 
from the field memory 3a and the image data which is 
outputted from the average value interpolating section 
3b, in response to the instruction. As the comparing 
result, when it is determined that a difference between 
both of the image data is larger than a predetermined 
value, that is, when it is determined that there is not any 
movement between images, the motion detecting sec- 
tion 3d outputs an instruction to the switch 3g. As a 
result, the switch 3g is switched in response to the 
instruction from the motion detecting section 3d in such 
a manner that the image data outputted from the field 
memory 3a is selected. When it is determined that the 
difference between both of the image data is larger than 
the predetermined value, that is, when it is determined 
that there is any movement in the image, the motion 
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detecting section 3d outputs an instruction to the switch 
3g. The switch 3g is switched in response to the instruc- 
tion from the motion detecting section 3d in such a man- 
ner that the average of the image data outputted from 
the average value interpolating section 3b is selected. 
Thus, the selected image data is written in the FIFO 
memory 3h. 

[0057] In this case, the writing of the image data which 
is outputted from the MPEG2 decoder 1 in the FIFO 
memory 3i, the generation of the timing signal by the 
timing signal generating section 3f, the switching by the 
switch 3j, the writing of the image data which is output- 
ted from the switch 3j into the buffer memory of the 
transfer control section 4 are the same as those in the 
case that the image data before coding is the image 
data of the progressive scanning system. 
[0058] Also, when it is determined in the field correla- 
tion determining section 3e that the field correlation sig- 
nal value is "00", an instruction is sent to the timing 
signal generating section 3f such that the effective indi- 
cation signal with the high level is sent to the transfer 
control section 4. As shown in Figs. 6A and 6B, based 
on this instruction, the effective indication signal with the 
high level is sent from the timing signal generating sec- 
tion 3f to the transfer control section 4. The transfer con- 
trol section 4 transfers to the graphic system 5, the 
effective portion of the image data which is stored newly 
in the buffer memory therein. Then, the image data 
which is transferred from the transfer control section 4 is 
displayed on the monitor of the graphic system 5. 
[0059] The timings from the decoding of the MPEG2 
coded image data to the display on the graphic system 
which are described above are shown in Fig. 7, taking 
as an example the case that the image data before cod- 
ing is the NTSC video signal which has the frame rate of 
30 Hz. In this example, each field of each frame of the 
image data of the progressive scanning system after the 
scanning system conversion is transferred to the 
graphic system 5. However, for the difference between 
the frame rates, the same image are repetitively dis- 
played sometimes to cancel the difference. 
[0060] As described above, in the scanning system 
converting apparatus of this embodiment, when the 
MPEG2 coded image data is obtained by coding the 
image data of the progressive scanning system, any 
interpolation signal is never used for the purpose of the 
conversion into the progressive scanning system. 
Therefore, the image data which is outputted from the 
switch 3j and which is converted into the progressive 
scanning system is substantively the same as the 
image data before coding, so that the image quality is 
not degraded. Moreover, the image data of the progres- 
sive scanning system which is outputted from the switch 
3j is the same as the image data before coding in the 
frame rate, and a data amount of the image data which 
is transferred from the transfer control section 4 is a few. 
[0061 ] Also, because the image data which is output- 
ted from the MPEG2 decoder 1 is of the NTSC interlace 



scanning system, the image data is possible to be dis- 
played on the NTSC TV monitor and on the monitor of 
the graphic system through the scanning system con- 
verting circuit 3 and the transfer control section 4. 

5 [0062] Also, when the image data before coding is of 
the interlace scanning system, any problem never 
occurs in the conversion into the progressive scanning 
system, because the interpolation signal can be used. 
[0063] In above-mentioned embodiment, the MPEG2 

10 decoder 1 outputs the image data of the NTSC 2:1 inter- 
lace scanning system. However, it is possible to output 
the image data in another interlace scanning system, 
e.g., n:1 (n is an integer equal to or more than 3) inter- 
lace scanning system. In this case, it is sufficient that a 

is plurality of field memories which have the delayed field 
times different from each other are provided and the 
FIFO memories which correspond to the plurality of field 
memories are provided. Also, the average value inter- 
polating section 3b is sufficient to calculate an average 

20 weighted in accordance with the vertical distance deter- 
mined in order of the fields. 

[0064] In the above-mentioned embodiment, the 
decoded data and the field correlation signal are output- 
ted onto the different signal lines from the MPEG2 

25 decoder 1 . However, as shown in the schematic dia- 
gram of Fig. 10 and the block diagram of Fig. 9, they 
may be outputted on the identical signal line in a time 
division multiplexing manner. 
[0065J In above-mentioned embodiment, the image 

30 data which is coded in accordance with MPEG2 is 
described as the example. However, the present inven- 
tion is not limited to this. The present invention is possi- 
ble to apply to all cases in which when the image data of 
the interlace scanning system or of the progressive 

35 scanning system has been coded by a coding system 
other than MPEG2 and is decoded and outputted in the 
interlace scanning system, the image data is converted 
into the progressive scanning system. 
[0066] As described above, according to the present 

40 invention, when the image data before coding is of the 
image of the progressive scanning system, the image 
data after the scan conversion is substantively the same 
as the image data before coding so that the image qual- 
ity is not degraded. 

45 

Claims 

1 . A scanning system converting system for a display 
unit of a progressive scanning system comprising: 

50 

a decoder (1) for decoding a coded image data 
to output a decoded image data and a control 
data, wherein said coded image data is 
obtained by coding a first image data, and said 
55 control data indicates whether a scanning sys- 

tem of said first image data is a progressive 
scanning system or an interlace scanning sys- 
tem and whether fields of said first image data 
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are correlated; 

a transfer section (4) for transferring a second 
image data to said display unit in response to 
an effective indication signal; 
a control section (3e, 3f) for selectively generat- 5 
ing said effective indication signal and first and 
second control signals based on said control 
data supplied from said decoder to supply said 
effective indication signal to said transfer sec- 
tion (4); and w 
a converting section (3a. 3b, 3c, 3d, 3g, 3h, 3i, 
3j) for selectively outputting, as said second 
image data, one of a current field of said 
decoded image data, a previous field of said 
decoded image data and an interpolated image 15 
data for every line based on said first and sec- 
ond control signals supplied from said control 
section (3e, 3f), said interpolated image data 
being interpolated from said current field of 
said decoded image data. 20 

2. A scanning system converting system according to 
claim 1, wherein said control section (3e, 3f) out- 
puts said effective indication signal such that said 
effective indication signal is always active when 25 
said first image data is of interlace scanning sys- 
tem, and such that said effective indication signal is 
active only for a first one of fields of a frame of said 
second image data when said first image data is of 

a progressive scanning system. 30 

3. A scanning system converting system according to 
claim 1 , wherein said coded image data is obtained 
by coding said first image data based on a MPEG2, 
and said decoder (1) decodes said coded image 35 
data based on the MPEG2. 

4. A scanning system converting system according to 
claim 1 , wherein said converting section (3a, 3b, 3c, 

3d, 3g, 3h, 3i, 3j) includes: *o 

a field memory (3a) for storing said previous 
field of said decoded image data outputted 
from said decoder (1) to output said previous 
field of said decoded image data for every line 45 
as a first line image data; 
a first line memory (3c) for storing said current 
field of said decoded image data outputted 
from said decoder (1) for every line to output 
said current field of said decoded image data so 
for every line as a second line image data; 
a first switch (3g) for selecting one of said first 
line image data and said second line image 
data in response to a first switching signal to 
output the selected image data as a third line 55 
image data; 

an interpolating section (3b) for generating said 
interpolated image data for every line from said 



current field of said decoded image data and 
said second line image data outputted from 
said first line memory (3c) to output a third line 
image data; 

a detecting section (3d) for detecting a differ- 
ence between said first line image data and 
said third line image data in response to said 
first control signal to output said first switching 
signal to said first switch (3g) based on the 
detecting result; 

a third line memory (3h) for storing said third 
line image data to output as a fourth line image 
data; 

a fourth line memory (3i) for storing said cur- 
rent field of said decoded image data outputted 
from said decoder (1) for every line to output as 
a fifth line image data; and 
a second switch (3j) for selecting one of said 
fourth line image data and said fifth line image 
data in response to said second control signal 
as a second switching signal to output the 
selected image data as said second image 
data. 

5. A scanning system converting system according to 
claim 4, wherein said control section (3e, 3f) gener- 
ates said second control signal as said second 
switching signal such that said fourth line image 
data and said fifth line image data are alternately 
outputted to said transfer section (4) as said second 
image data. 

6. A scanning system converting system according to 
claim 4, wherein said control section (3e, 3f) gener- 
ates said first control signal such that said first line 
image data is always selected when said first image 
data is of a progressive scanning system. 

7. A scanning system converting system according to 
claim 4, wherein said detecting section outputs said 
first switching signal to said first switch in response 
to said first control signal such that said first line 
image data is always selected, when said first 
image data is of a progressive scanning system. 

8. A scanning system converting system according to 
claim 7, wherein said detecting section (3d) outputs 
said first switching signal to said first switch (3g) 
based on the detecting result in response to said 
first control signal such that one of said first line 
image data and said second line image data is 
selected, when said first image data is of an inter- 
lace scanning system. 

9. A scanning system converting system according to 
claim 8, wherein said detecting section (3d) outputs 
said first switching signal to said first switch (3g) in 
response to said first control signal such that said 
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first line image data is selected, when said first 
image data is of an interlace scanning system and 
when the difference is smaller than a predeter- 
mined value, and such that said second line image 
data is selected, when said first image data is of an 
interlace scanning system and when the difference 
is equal to or larger than the predetermined value. 

10. A method of converting a scanning system (3) of an 
image data signal into a progressive scanning sys- 
tem, comprising the steps of: 

decoding a coded image data obtained by cod- 
ing an original image data to generate a 
decoded image data and a control data; 
outputting a previous field of the decoded 
image data for a current line as a first line 
image data; 

outputting, as a second line image data, an 
interpolated image data obtained from said 
current field of said decoded image data for 
said current line and at least one line associ- 
ated with said current line; 
outputting, as a third line image data, said sec- 
ond image data when a difference between 
said first line image data and said second line 
image data is equal to or larger than a prede- 
termined value and when said original image 
data is of an interlace scanning system; 
outputting said current field of the decoded 
image data for said current line as a fourth line 
image data; 

alternately outputting, as a fifth line image data, 
said third line image data and said fourth line 
image data; and 

outputting said fifth line image data to a display 
unit 

11. A method according to claim 10, wherein said orig- 
inal image data is obtained by coding an image 
data based on a MPEG2, and said decoding step 
includes decoding said coded image data based on 
the MPEG2. 

12. A method according to claim 10, further comprising 
the step of outputting said first line image data as 
said third line image data, when the difference 
between said first line image data and said second 
line image data is smaller than the predetermined 
value and when said original image data is of an 
interlace scanning system. 

13. A method according to claim 10, further comprising 
the step of always outputting said first line image 
data as said third line image data when said original 
image data is of a progressive scanning system. 

14. A method according to claim 13, further comprising 



the step of selectively inhibiting said output of said 
fifth line image data when said original image data 
is of the progressive scanning system. 

5 15. A method according to claim 14, wherein said 
selectively inhibiting step includes selectively inhib- 
iting said output of said fifth line image data such 
that said fifth line image data for one of fields of a 
frame is outputted and such that said fifth line 

w image data for the other fields of the frame is not 
outputted. 

16. A scanning system converting system for a display 
unit of a progressive scanning system, comprising: 

15 

decoding means (1) for decoding a coded 
image data obtained by coding an original 
image data to generate a decoded image data 
and a control data; 

20 field memory means (3a) for storing a previous 

field of the decoded image and outputting said 
previous field of said decoded image data for a 
current line as a first line image data; 
interpolating means (3b) for interpolating a 

25 second line image data from said current field 

of said decoded image data for said current line 
and at least one line associated with said cur- 
rent line to output said second line image data; 
first switching means (3g) for outputting, as a 

30 third line image data, said second image data 

when a difference between said first line image 
data and said second line image data is equal 
to or larger than a predetermined value and 
when said original image data is of an interlace 

35 scanning system; 

first line memory means (3c) for outputting said 
current field of said decoded image data for 
said current line as a fourth line image data; 
second switching means (3j) for alternately out- 

40 putting, as a fifth line image data, said third line 

image data and said fourth line image data; 
and 

transfer means (4) for outputting said fifth line 
image data to said display unit. 

45 

17. A scanning system converting system according to 
claim 16, wherein said original image data is 
obtained by coding an image data based on a 
MPEG2, and said decoding step includes decoding 

so said coded image data based on the MPEG2. 

18. A scanning system converting system according to 
claim 16, wherein said first switching means (3g) 
outputs said first line image data supplied from said 

55 field memory means (3a) as said third line image 
data, when the difference between said first line 
image data and said second line image data is 
smaller than the predetermined value and when 
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said original image data is of an interlace scanning 
system. 

19. A scanning system converting system according to 
claim 16, wherein said first switching means (3g) 5 
always outputs said first line image data as said 
third line image data when said original image data 

is of a progressive scanning system. 

20. A scanning system converting system according to w 
claim 19, further comprising control means (3e, 3f) 

for selectively inhibiting said transfer means (4) 
from outputting said fifth line image data when said 
original image data is of the progressive scanning 
system. 15 

21. A scanning system converting system according to 
claim 20, wherein said control means (3e, 3f) con- 
trols said transfer means (4) such that said transfer 
means (4) outputs said fifth line image data for one 20 
of fields of a frame and such that said transfer 
means (4) does not output said fifth line image data 

for the other fields of the frame. 
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